IN THE DRAWINGS : 

Please amend Figures 2, 5 A, 5B, 6 A, 6B, 17B, 19, and 20 as shown on the enclosed 
corrected formal drawings thereof. 

In Figure 2: 

Please delete reference numerals "74" and "77" and reference characters 
"73a" and "74a", and the lead lines therefrom. 

In Figure 5A: 

Please delete reference numerals "74", "77", and "119", and reference 
characters "74a", and the lead lines therefrom. 

In Figure 5B: 

Please delete reference numerals "74", and "77" and reference characters 
"74a", and the lead lines therefrom. 

In Figure 6A: 

Please delete reference numerals "29" and "74", and reference characters 
"73a" and "74a", and the lead lines therefrom. 

In Figure 6B: 

Please delete reference characters "74a", and the lead line therefrom. 
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In Figure 17B: 

Please delete reference characters "93a" and the lead line therefrom. 



In Figure 19: 

Please delete reference numerals "18", "29", and "119" and the lead lines 

therefrom. 

In Figure 20: 

Please delete reference numeral"29" and "1 19", and reference characters 
"10a", "lOd", and "lOf and the lead lines therefrom. 



4 



REMARKS 

Summary 

The specification and Claims 2-10 have been amended to overcome fomial 
objections thereto and objections to the drawings. Therefore, the apphcation is now in 
allowable form. 

Status of the Claims 

Claims 1-10 and 16 are pending in the application, with Claim 1 being independent. 
Claims 1-10 have been amended for reasons unrelated to patentability to improve their 
form. In addition. Claims 2-10 have been amended to change "A" to -The-, to overcome 
a formal objection thereto. Claims 11-15 were previously cancelled without prejudice. 
Claim 16 is newly added. No new matter has been added. 

Requested Action 

Applicants respectfully request the Examiner to reconsider and withdraw the 
outstanding objections in view of the foregoing amendments and the following remarks. 

Drawing and Specification Objections 

The drawings and the specification are objected to because they allegedly fail to 
disclose the claimed base body. 

In response. Applicants submit that the claimed base body recited in Claim 1 
corresponds but is not limited to, for example, the plate 64 shown in Figure 1. In addition, 
Applicants note that page 4, lines 8-10 and page 5, lines 1 1-20 of the originally-filed 



specification discuss the claimed base body. Nevertheless, Applicants are filing the 
attached clean and marked-up copies of a substitute specification amending paragraphs 
[0049] and [0075] to indicate that the plate 64 comprises a base body and that plates 84 and 
87 comprise first and second base bodies, respectively. In addition, the draft substitute 
specification makes additional amendments to improve the form of the specification. 

In view of the disclosure in the original drawings and specification of elements 
corresponding to the claimed base body and in view of the attached substitute specification, 
which amends the specification to make additional references to the claimed base body, 
Applicants respectfiiUy request that the objections to the specification and the drawings be 
withdrawn. 

Drawing Corrections 

AppUcants have amended Figures 2, 5 A, 5B, 6A, 6B, 17B, 19, and 20 and have 
attached corrected formal drawings thereof, to delete reference characters not discussed in 
the specification. 

Claim Objections 

Claims 2-10 are objected to because "A" should read -The-. In response, while 
not conceding the propriety of the objection, these claims have been amended as suggested 
by the Examiner. In addition, Claims 1-10 have been amended for reasons unrelated to 
patentability to improve their form. 
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Conclusion 

In view of the above amendments and remarks, the apphcation is in allowable form 
and entry of this amendment is considered proper. Therefore, early passage to issue is 
respectfully solicited. 

Applicants' attomey may be reached in our Washington, D.C. office by telephone at 
(202) 530-1010. All correspondence should continue to be directed to our below listed/ 
address. 

Respect^illy^SCbmitted. 



Gary/M. Jacobs / . 
Attomey for Applicants 
Registration No. 28,861 

FITZPATRICK, CELLA, HARPER & SCINTO 
30 Rockefeller Plaza 
New York, New York 10112-3800 
Facsimile: (212)218-2200 

GMJrayr 

DC_MAIN 224229V1 
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Marked-up copy of substitute specification for Application No.: 10/653229 
DISASSEMBLING TOOL FOR PROCESS CARTRIDGE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relates to a disassembling tool for disassembling a process cartridge 
detachably attached to an image forming apparatus such as a copying machine, a laser beam 
printer or a facsimile apparatus. 
Related Background Art 

[0002] In an image forming apparatus using an electrophotographic image forming process, 
there is adopted a process cartridge comprising an electrophotographic photosensitive 
member and process means for acting on the electrophotographic photosensitive member 
integrally made into a cartridge which is made detachably attachable to an image forming 
apparatus main body. According to this process cartridge system, the maintenance of the 
image forming apparatus can be done by a user himself without resort to a serviceman and 
therefore, the usability of the image forming apparatus is markedly improved. 
[0003] As the construction of such a process cartridge, there is one in which two frame bodies 
are coupled together. For example, a photosensitive member frame body for supporting a 
photosensitive drum, a charging device and a cleaning device, and a developing device frame 
body comprising a developing frame body for supporting developing means and a toner frame 
body having a toner chamber, the developing frame body and the toner frame body being 
joined together, are coupled together for rotation about a fiilcrum. The two frame bodies are 
biased about the aforementioned fiilcrum by a resilient member such as a spring to thereby 
determine the relative position of the photosensitive drum and the developing means. The 



functional merits of adopting the above-described constraction are that the pressure force of a 
developing roller against the photosensitive drum can be made proper, and that the interval 
between the surface of the photosensitive drum and the surface of the developing roller can be 
maintained constcint. Further, the use of the aforedescribed two frame bodies leads to many 
merits such as the facilitation of the molding of the frame bodies and the facilitation of 
assembly. 

[0004] In the above-described conventional process cartridge, an engagement pin bringing a 
developing device unit and a photosensitive member unit into engagement with each other is 
required to have sufficient withstanding pull-out strength to ensure the engagement between 
the two imits. Also, the engagement pin is installed so as to be fiiUy embedded in a holding 
portion so that the user may not pull out the engagement pin by mistake. 
[0005] To disassemble the process cartridge, the engagement pin coupling the two units 
together is pulled out, and the process cartridge is disassembled into the developing device 
xmit and the photosensitive member imit. 



SUMMARY OF THE INVENTION 

[0006] It is an object of the present invention to provide a disassembling tool which can 

easily disassemble a process cartridge having a first frame and a second frame. 

[0007] It is another object of the present invention to provide a disassembling tool which can 

simply detach a coupling member rotatably coupling a first frame and a second frame 

together. 

[0008] It is another object of the present invention to provide a disassembling tool which can 
be easily positioned relative to a process cartridge, and can reliably detach a coupling member 
rotatably coupling a first frame and a second frame together 



[0009] It is another object of the present invention to provide a disassembUng tool which can 
simply push a coupling member out of a process cartridge. 

[0010] It is another object of the present invention to provide a disassembling tool for 
pushing a coupling member out of a process cartridge detachably attachable to an image 
forming apparatus main body and having an electrophotographic photosensitive member, 
process means for acting on the electrophotographic photosensitive member, a first frame, a 
second fi-ame and the coupling member for rotatably coupling the first firame and the second 
fi-ame together, the disassembling tool having a base body, an engagement portion provided 
on the base body and adapted to be engaged with the process cartridge to thereby position the 
process cartridge when the disassembling tool is mounted on the process cartridge, a 
pushing-out portion provided for movement relative to the base body for pushing out the 
coupling member, and a grip portion adapted to be gripped when the pushing-out portion is to 
be moved, and connected to the pushing-out portion, the engagement portion being provided 
at a location opposed to the pushing-out portion in a movement direction in which the 
pushing portion is moved. 

[0011] It is another object of the present invention to provide a disassembling tool for 
pushing a first and a second coupling member out of a process cartridge detachably attachable 
to an image forming apparatus main body, the process cartridge having an 
electrophotographic photosensitive member, process means for acting on the 
electrophotographic photosensitive member, a first fi'ame, a second fi'ame, the first coupling 
member provided on one end side of the electrophotographic photosensitive member in the 
lengthwise direction thereof for rotatably coupling the first fi-ame and the second fi-ame 
together, and the second coupling member provided on the other end side of the 
electrophotographic photosensitive member in the lengthwise direction thereof for rotatably 



coupling the first firame and the second fi-ame together, the aforedescribed coupling members 
are to be pushed, the disassembling tool having a first base body, a first engagement portion 
provided on the first base body and adapted to be engaged with the process cartridge to 
thereby position the process cartridge when the disassembling tool is mounted on the process 
cartridge, a first pushing-out portion provided for movement relative to the first base body for 
pushing out the first coupling member, a second base body, a second engagement portion 
provided on the second base body and adapted to be engaged with the process cartridge to 
thereby position the process cartridge when the disassembling tool is mounted on the process 
cartridge, and a second pushing-out portion provided for movement relative to the second 
base body for pushing out the second coupling member, the first engagement portion being 
provided at a location opposed to the first pushing-out portion in a movement direction in 
which the first pushing-out portion is moved, and the second engagement portion being 
provided at a location opposed to the second pushing-out portion in a movement direction in 
which the second pushing-out portion is moved, 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a perspective view of a disassembling tool according to a first embodiment 
of the present invention. 

[0013] FIG. 2 is a perspective view of the disassembling tool according to the first 
embodiment of the present invention. 

[0014] FIGS. 3A and 3B are perspective views showing a method of disassembling a process 
cartridge according to the first embodiment of the present invention. 

[0015] FIGS. 4A and 4B are cross-sectional views showing the method of disassembling the 
process cartridge according to the first embodiment of the present invention. 



[0016] FIGS. 5 A and 5B are perspective views showing the method of disassembling the 

process cartridge according to the first embodiment of the present invention. 

[0017] FIGS. 6 A and 6B are cross-sectional views showing the method of disassembling the 

process cartridge according to the first embodiment of the present invention. 

[0018] FIG. 7A is a perspective view of a dis£issembling tool according to a second 

embodiment of the present invention, and FIG. 7B is a front view of the disassembling tool 

according to the second embodiment of the present invention. 

[0019] FIG. 8 is a perspective view of a disassembling tool according to a third embodiment 
of the present invention. 

[0020] FIG. 9A is a front view of the disassembling tool according to the third embodiment 
of the present invention, and FIG. 9B is a front view of the disassembling tool according to 
the third embodiment of the present invention. 

[0021] FIG. 10 is a perspective view of a disassembling tool according to a fourth 
embodiment of the present invention. 

[0022] FIG. 11 A is a perspective view showing the way of holding the disassembling tool 
according to the fourth embodiment of the present invention, and FIG. 1 IB is a perspective 
view showing the way of holding the disassembling tool according to the fourth embodiment 
of the present invention. 

[0023] FIG. 12 is a front view of a disassembling tool according to a fifth embodiment of the 
present invention. 

[0024] FIG. 13 is a front view of the disassembling tool according to the fifth embodiment of 
the present invention. 

[0025] FIG. 14 is a front view of a disassembling tool according to a sixth embodiment of the 
present invention. 



[0026] FIG. 15 is a front view of the disassembling tool according to the sixth embodiment of 
the present invention. 

[0027] FIG. 16 is a front view of the disassembling tool according to the sixth embodiment of 
the present invention, 

[0028] FIG. 17A is a perspective view of a disassembling tool according to a seventh 
embodiment of the present invention, and FIG. 17B is a perspective view of the 
disassembling tool according to the seventh embodiment of the present invention. 
[0029] FIG. 18 is a cross-sectional view of a process cartridge to be disassembled by the 
disassembling tool according to the present invention. 

[0030] FIG. 19 is a side view of the process cartridge to be disassembled by the 
disassembling tool according to the present invention. 

[0031] FIG. 20 is a cross-sectional view of the photosensitive member unit of the process 
cartridge to be disassembled by the disassembling tool according to the present invention. 
[0032] FIG. 21 is a side view of the process cartridge to be disassembled by the 
disassembling tool according to the present invention. 

[0033] FIG. 22A is a perspective view showing the frame body coupling portion of the 
process cartridge to be disassembled by the disassembling tool according to the present 
invention, and FIG. 22B is a perspective view showing the frame body coupling portion of 
the process cartridge to be disassembled by the disassembling tool according to the present 
invention. 

[0034] FIG. 23 is a perspective view of a pin used for the frame body coupling of the process 
cartridge to be disassembled by the disassembling tool according to the present invention. 
[0035] FIG. 24 is a cross-sectional view showing the method of disassembling the process 
cartridge by the disassembling tool according to the present invention. 



[0036] FIGS. 25A and 25B are cross-sectional views showing the method of disassembUng 
the process cartridge by the disassembUng tool according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[00371 Some embodiments of the present invention will hereinafter be described. 
[0038] FIG. 18 shows a cross-sectional view of a process cartridge P to be disassembled by 
the use of a disassembling tool which is an embodiment of the present invention. 
[0039] In FIG. 18, in the photosensitive member unit B of the process cartridge P, there are 
disposed a photosensitive drum 10 as an electrophotographic photosensitive member on 
which an electrostatic latent image is to be formed, a charging device 1 1 for uniformly 
charging the surface of the photosensitive layer of the photosensitive drum, and cleaning 
means 14 for scraping off any residual toner adhering onto the photosensitive drum 10 from 
the surface of the photosensitive drum 10, and storing it in a waste toner container 12. 
[0040] Also, in a developing device unit A, there are disposed a toner container 21 as process 
means containing a toner therein, a developing roller 20 as process means for supplying the 
toner to the electrostatic latent image formed on the photosensitive drum 10 to thereby form a 
visible image, and a developing blade 22 as process means for imparting triboelectrification 
charges to the toner to thereby form a toner layer on the surface of the developing roller 20. 
[0041] Now, in FIG. 18, the photosensitive drum 10 is clockwiscly rotated cloclcwise . A 
predetermined voltage is applied to the charging device 11, and when the photosensitive drum 
10 contacts wirti the charging device 11, the surface of the photosensitive layer of the 
photosensitive drum 10 is uniformly charged. Then, a laser beam conforming to image 
information from an optical system 1 is applied onto the photosensitive drum 10 through an 
exposure opening portion 2 formed in a cleaning frame body 1 3 to thereby form an 



electrostatic latent image on the photosensitive drum 10. Thereafter, a toner image is formed 
on the photosensitive drum 10 by developing means. 

[0042] Here, the developing means feeds the toner in the toner container 21 to the developing 
roller 20 by the rotation of a toner feeding member 23. The developing roller 20 containing a 
stationary magnet therein is then rotated. Then, a toner layer having triboelectrification 
charges imparted thereto by the developing blade 22 is formed on the surface of the 
developing roller 20, and the toner is supplied to the developing area of the photosensitive 
drum 10. The toner is shifted to the photosensitive drum 10 in conformity with the 
aforementioned electrostatic latent image to thereby form a toner image. Here, the developing 
blade 22 prescribes the amount of toner on the peripheral surface of the developing roller 20 
and also imparts triboelectrification charges thereto. Also, a toner agitating member 24 for 
circulating the toner in a developing chamber is rotatably mounted near the developing roller 
20. 

[0043] A voltage opposite in polarity to the aforementioned toner image is applied to a 
transferring roller 3 provided in an image forming apparatus main body to thereby transfer the 
toner image formed on the photosensitive drum 10 to a recording medium 4. Thereafter, any 
residual toner on the photosensitive drum 10 is removed by the cleaning means 14. The 
cleaning means 14 scrapes off the toner residual on the photosensitive drum 10 by an elastic 
cleaning blade 14a provided in abutting relationship with the photosensitive drum 10 and 
collects it into the waste toner container 12. 

[0044] Also, as shown in FIG. 20, a drum flange 36 is an integrally molded article having a 
drum gear 10b, a convex shaft 37 and a convex portion 37a, and is a driving force 
transmitting part having the fiinction of transmitting a driving force. A concave portion 39 is 
provided on the image forming apparatus side to transmit drive the driving force to the 



convex portion 37a. A bearing 38 is of a concave shape in order to receive the concave 
portion 39 and to effect the positioning of the cartridge P when mounted on the image 
forming apparatus main body. FIG. 21 shows the fixing of the bearing 38 to the cleaning 
frame body 13, and there are formed concave portions 38a and 38c, in which screws 38b are 
inserted and fixed. 

[0045] FIGS. 22 A and 22B show the coupUng of the developing device unit A and the 
photosensitive member unit B. 

[0046] The developing device unit A and the photosensitive member unit B are pivotally 
coupled together by a coupling pin 50 having a circular cross section to thereby constitute the 
cartridge P. That is, as shown in FIG. 22 A, circular pivot apertures 41 are formed in 
parallelism parallel to the developing roller 20 at the tip ends of arm portions 19 formed on 
the opposite sides of a developing frame body 1 5 in the lengthwise direction thereof (the axial 
direction of the developing roller 20). On the other hand, concave portions 33 for inserting 
the arm portions 19 thereinto are provided at two locations on the opposite sides of the 
cleaning frame body 13 in the lengthwise direction thereof The arm portions 19 are inserted 
into these concave portions 33, and the coupling pin 50 is forced into the outer supporting 
hole 31a of the cleaning frame body 13. The coupling pin 50 is then fitted into the pivot 
aperture 41 at the end of the arm portion 19 and is fixrther forced into an inner supporting hole 
31b and is attached thereto, whereby the developing device unit A and the photosensitive 
member unit B are coupled together for pivotal movement about the coupling pin 50. 
[0047] A mounting portion for the coupling pin 50 will now be described in detail. The arm 
portions 19 of the developing device unit A are inserted into the concave portions 33 between 
the inner side plate Bl and the outer side plate B2 of the photosensitive member unit B. 
Positioning is effected so that the outer supporting hole 31a, the inner supporting hole 31b 
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and the pivot apertures 41 may be disposed substantially coaxially with one another. 
Thereafter, the coupling pin 50 is forced in from the outside of the outer side plate B2 of the 
photosensitive member unit B. The outer diameter portion of the coupling pin 50, the outer 
supporting hole 31a and the inner supporting hole 31b are in a tight fit relationship with one 
another, and the outer diameter portion of the coupling pin 50 and the pivot apertures 41 are 
in a loose fit relationship with each other. Consequently, after the coupling pin 50 has been 
forced in, the developing device unit A is supported for pivotal movement about the coupling 
pin 50, while on the other hand, the coupling pin 50 is restrained in the photosensitive 
member unit B with strength standing to withstand a predetermined or greater pull-out load. 
An aperture portion 32 of a bag aperture shape is provided aroxmd the inner supporting hole 
3 lb to enhance the holding force of the coupling pin 50 and prevent the slipping-out of the 
pin and the fall of the shavings of the frame body during the insertion thereof. The coupling 
pin 50 has its rear end portion inserted thereafter to the position of the bag hole bottom 32b of 
the aperture portion 32. Also, the coupling pin 50 may be such a pin having a level difference 
in the diametral direction thereof as shown in FIG. 23. 

[0048] The coupling of the developing device unit A and the photosensitive member unit B 
on the lengthwisely opposite side is done in a similar manner. 

(First Embodiment) 
First Disassembling Tool 

[0049] A first diseissembling tool 60 shown in FIG. 1 is such that a first positioning portion 
61 and a second positioning portion 62 are provided on a first plate 64 which is a supporting 
portion or base body . 



[0050] A pushing-out portion 63 is fixed to two connecting bars 66 parallel to each other. 
Further, the connecting bars 66 extend through the first plate 64 and are fixed to a second 
plate 67 at fixing portions 67a and 67b. The fixing may be effected by forming holes in the 
second plate 67 and fitting the connecting bars into the holes, or may be effected by the use of 
screws. 

[0051] As described above, the connecting bars 66 extend through the first plate 64 and are 
fixed to the pushing-out portion 63 and the second plate 67 and therefore, the first plate 64 
becomes slidable in the direction of arrow C between the second plate 67 and the pushing-out 
portion 63. Therefore, the pushing-out portion 63 becomes sUdable in the direction of arrow 
D relative to the first positioning portion 61 and the second positioning portion 62 provided 
on the first plate 64. 

[0052] Also, the first positioning portion 61 is of a concave shape so as to be positioned on a 
convex portion 37a provided on one end of the photosensitive drum 10 shown in FIG. 21, and 
is made of resin so as not to injure or bruise the convex portion 37a during positioning. Also, 
the second positioning portion 62 is of a convex shape so as to be engaged with and 
positioned by a slot 13b formed in the cleaning fi-ame body 13. Thereby the mounting angle 
of the first disassembling tool 60 onto the cleaning fi-ame body 13 is determined. 
[0053] While in the foregoing, the positioning of the first positioning portion 61 is done 
relative to the convex portion 37a of the photosensitive drum 10, it may be done anywhere if 
the first positioning portion 61 can be fixed to the firame, and may be done relative to a 
bearing 38, as shown in FIG. 21 . Also, the positioning may be done by the heads of screws 
38b, or may be done by concave portions 38a and 38c. Also, the second positioning portion 
62 may be provided at any location wh e r e at at which the angle of the disassembling tool is 
determined, and may be provided at a blank portion E between ribs. That is, it may be 



- 12- 



provided at any location on the outer surface of the cartridge P whe r eat at which the 
disassembling tool 60 can be easily positioned. 

[0054] While in the foregoing, the first positioning portion is of a concave shape and the 
second positioning portion is of a convex shape, it is also possible to select a concave shape 
or a convex shape in conformity with the shape of the locations at which they are positioned. 
[0055] A pushing-out pin 63a is provided on the pushing-out portion 63 in a direction facing 
the aforedescribed first positioning portion and second positioning portion. The diameter rl 
of the tip end of the pushing-out pin 63a is in the relation that rl.ltoreq.r2 relative to the 
diameter r2 of the coupling pin 50. Also, a pin discharging port 64a for discharging the 
pushed-out coupling pin 50 out of the cartridge P may be provided at a location on the first 
plate 64 which faces the pin 50 (this will be described later in detail in a disassembling 
method which will be described later). 

[0056] The pushing-out portion 63 is inserted into the interior of the cartridge P from an 
exposure opening portion 2 provided in the cleaning frame body 13 of the cartridge P shown 
in FIG. 21, and reaches the location of the coupling pin 50. 

Second Disassembling Tool 

[0057] The first disassembling tool 60 is a tool for pushing out the coupling pin 50 on the 
convex portion 37a side (FIG. 21) of the photosensitive drum 10, whereas a second 
disassembling tool 70 shown in FIG. 2 is a tool for pushing out the coupling pin 50 provided 
on the lengthwisely opposite side. The same portions as those of the aforedescribed first 
disassembling tool 50 need not be described. 

[0058] As shown in FIGS. 19 and 20, a cylindrical guide 13aL for rotatably supporting the 
photosensitive drum 10 on the cleaning frame body 13 and supporting the process cartridge 
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on the image forming apparatus, and for effecting the grounding of the photosensitive drum 
10 is provided on the other end of the photosensitive drum 10. 

[0059] A first positioning portion 71 of the second disassembling tool 70 is of a concave 
shape so as to be positioned on the cylindrical guide 13aL. Also, a second positioning portion 
72 is engaged with and positioned by a slot 13c (see FIG. 19) formed in the cleaning fi-ame 
body 13. Thereby the mounting angle of the second disassembling tool 70 onto the cleaning 
fi-ame body 13 is determined. 

[0060] While in the foregoing, the positioning of the first positioning portion 71 is done 
relative to the cyUndrical guide 13aL, the first positioning portion 71 may be positioned 
anywhere if it can be fixed to the frame, and the positioning thereof may be done by screws 
29a, as shown in FIG. 19. Also, the second positioning portion 72 may be provided at any 
location wh er eat at which the angle of the disassembling tool is determined, and may be 
provided in a blank portion F between ribs. 

[0061] While in the foregoing, the first positioning portion is of a concave shape and the 
second positioning portion is of a convex shape, it is also possible to select a concave shape 
or a convex shape in conformity with the shape of the locations at which they are positioned. 
[0062] Description A description will now be mad e provided of a method of disassembling 
the cartridge P by the use of the above-described first disassembling tool 60 and second 
disassembling tool 70. 

Disassembling Method 

[0063] FIGS. 3 A, 3B to FIGS. 6A and 6B are perspective views and cross-sectional views 
showing the maimer in which the cartridge P is disassembled by the use of the first 
disassembling tool 60 and the second disassembling tool 70. 
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[0064] When the cartridge P is to be disassembled, use is first made of the first disassembling 
tool 60 (FIGS. 3 A, 3B, 4A and 4B). The cleaning frame body 13 is provided with the 
exposure opening portion 2 for applying therethrough a laser beam from the optical system 1 
provided in the image forming apparatus L to the photosensitive drum 10. 
[0065] The pushing-out portion 63 is inserted into the interior of the cartridge through the 
exposure opening portion 2 with by rotating the tool 60 (FIG. 3 A). Thereafter, the first 
positioning portion 61 and the second p o sitioning portion 62 arc is positioned by a convex 
portion 37a provided on one end of the photosensitive drum 10 being and the second 
positioning portion is fitted into a slot 13b formed in the cleaning frame body 13 (FIGS. 3B 
and 4A). Thereafter, the second plate 67 is slidd c n slid in the direction of arrow G while the 
first plate 64 is held down by a hand (FIGS. 3B and 4B). Then, the pushing-out portion 63 
destroys the bag hole bottom 32b provided in the cleaning frame body 13 and pushes the 
coupling pin 50 out of the cartridge P through the pin discharging port 64a formed in the first 
plate 64 (FIG. 4B). In this case, the diameter rl of the tip end of the pushing-out pin 63a of 
the pushing-out portion 63 is in the relation that rl<r2 relative to the diameter r2 of the 
coupling pin 50 and therefore, after the pushing-out portion 63 has destroyed the bag hole 
bottom 32b, it can push the coupling pin 50 out of the cartridge P. Consequently, it never 
happens that the diameter of the hole 32 with which the coupling pin is engaged is enlarged. 
That is, it never happens that the coupling pin 50 comes off when it is again inserted during 
reproduction. 

[0066] Also, when as shown in FIGS. 23 and 24, in case that the pin is a coupling pin 51 
having a level difference in the diametral direction thereof, a bag hole shape need not be 
provided in the outer side plate B2 of the photosensitive member unit. That is, the coupling 
pin 5 1 is positioned on the outer side plate B2 of the photosensitive member unit by the level 
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difFerence portion 51a and therefore, it never happens that the coupling pin 51 comes off 
relative to the direction of insertion. Accordingly, the level difference portion 51a strikes 
against the outer side plate B2 of the photosensitive member unit when the coupling pin 51 is 
inserted again and therefore, it never happens that the coupling pin 5 1 comes down into the 
cartridge P. 

[0067] Also, in the above-described embodiment, the pin discharging port 64a is provided to 
take out the coupling pin 50 when the coupling pin 50 is pushed out by the pushing-out 
portion 63. However, if as shown in FIGS. 25A and 25B, the tip end of the coupling pin 50 
which has been pushed out is brought outwardly of the outer side plate B2 of the 
photosensitive member unit and it is pulled out by a hand, the pin discharging port 64a need 
not be provided. 

[0068] Subsequently, the coupling pin 50 in the lengthwisely opposite direction is likewise 
taken out by the use of the second disassembling tool 70 (FIGS. 5A, 5B, 6A and 6B). 
[0069] The pushing-out portion 73 is inserted through the exposure opening portion 2 while 
the tool is rotated (FIG. 5 A). Thereafter, the first positioning portion 71 and the second 
positioning porti o n are is positioned by the cylindrical guide 13aL provided on the other end 
of the photosensitive drum 10 being the second positioning portion 72 is fitted in the slot 13c 
formed in the cleaning frame body 13 (FIGS. 5B and 6 A). Thereafter, as in the case of the 
above-described first disassembling tool 60, the coupling pin 50 is pushed out of the cartridge 
P (FIG. 6B). 

(Second Embodiment) 

[0070] As shown in FIGS. 7 A and 7B, level difference portions 66a larger in diameter than 
the through-holes of the first plate 64 are provided on the cormecting bars 66 of the first 
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disassembling tool 60 adjacent to the second plate 67. When the above-described construction 
is adopted, a prescribed interval g is maintained between the first plate 64 and the second 
plate 67. Therefore, after positioning has been effected by the first positioning portion 61 and 
the second positioning portion 62, when the second plate 67 is slidd c n slid in the direction of 
arrow H while the first plate 64 is held down by a hand, it is possible to put the fingers into 
the interval g, and the second plate 67 can be gripped easily. It is possible to adopt a similar 
construction also in the second disassembling tool 70. 

(Third Embodiment) 

[0071] As shown in FIGS. 8, 9 A and 9B, level difference portions 66a larger in diameter than 
the through-holes of the first plate 64 are provided on the connecting bars 66 of the first 
disassembling tool 60 adjacent to the second plate 67. Further, biasing means 100 are 
provided on the small-diametered portions 66b of the connecting bars 66 between the first 
plate 64 and the pushing-out portion 63. The biasing means 100 are formed by compression 
coil springs or the like to bias the first plate 64 and the pushing-out portion 63 away from 
each other. By the above-described construction, the second plate 67 is sliddcn slid in the 
direction of arrow I and the coupling pin 50 is pushed out, whereafter the first plate 64 is 
biased in the direction of arrow J by the biasing means 100 and is returned to the level 
difference portions 66a (FIG. 9B). Thus, when the first disassembling tool 60 is used next 
time, the prescribed interval g is maintained from the first, and the work of returning the first 
plate 64 to the level difference portions 66a can be omitted. It is possible to adopt a similar 
construction also in the second disassembling tool 70. 
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(Fourth Embodiment) 

[0072] As shown in FIG. 10, two connecting bars 68 parallel to each other are fixed onto the 
first plate 64 of the first disassembling tool 60. The connecting bars 68 extend through the 
second plate 67 and are fixed to a third plate 69 by fixing portions 69a and 69b. By adopting 
the above-described construction, the second plate 67 and the third plate 69 provide grip 
portions when disassembly is effected. That is, as shown in FIG. 1 1 A, the third plate 69 can 
be held by one hand and the second plate 67 can be slidd c n slid in the direction of arrow K by 
the other hand to thereby push out the coupling pin 50. Altematively, as shown in FIG. 1 IB, 
the third plate 69 can be held by the thumb and the palm and the second plate 67 can be 
sliddcn slid in the direction of arrow L by the other fingers than the thumb. The 
above-described construction is also possible in the second disassembling tool 70. 

(Fifth Embodiment) 

[0073] In the disassembling tool shown in the fourth embodiment, it is also possible to adopt 
the constmction shown in the second embodiment. That is, as shown in FIG. 12, level 
difference portions 66a larger in diameter than the through-holes of the first plate 64 may be 
provided on the connecting bars 66 adjacent to the second plate 67. Also, as shown in FIG. 
13, level difference portions 68a larger in diameter than the through-holes of the second plate 
67 may be provided on connecting bars 68 adjacent to the first plate 64. The above-described 
constructions are also possible in the second disassembling tool 70. 

(Sixth Embodiment) 

[0074] In the disassembling tool shown in the fifth embodiment, it is also possible to adopt 
the construction shown in the third embodiment. That is, as shown in FIG. 14, urging means 



100 may be provided on the small-diametered portions 66b of the connecting bars 66 between 
the pushing-out portion 63 and the first plate 64. Also, as shown in FIG. 15, biasing means 
100 may be provided on the small-diametered portions 68b of the connecting bars 68 between 
the second plate 67 and the third plate 69. Also, as shown in FIG. 16, the urging means 100 
may be provided on both of the connecting bars 66 and 68. The above-described 
constructions are also possible in the second disassembling tool 70. 

(Seventh Embodiment) 
Third Disassembling Tool 

[0075] FIGS. 17A and 17B show a third disassembling tool 80. A first positioning portion 81 
and a second positioning portion 82 are provided on a first plate 84 > which comprises a first 
base bodv . A first pushing-out portion 83 is fixed to two connecting bars 86 parallel to each 
other, and the connecting bars 86 extend through the first plate 84 and are fixed to a second 
plate 87 . which comprises a second base bodv, by fixing portions 87b and 87c. A first 
positioning portion [[91]] (unillustrated) and a second positioning portion 92 are provided on 
the opposite surfaces of the fixing portions 87b and 87c on the second plate 87. A second 
pushing-out portion 93 is fixed to two connecting bars [[88]] parallel to each other, and the 
connecting bars [[88]] extend through the second plate 87 and are fixed to the first plate 84 by 
fixing portions 84b and 84c. 

[0076] As described above, the connecting bars 86 extend through the first plate 84 and are 
fixed to the first pushing-out portion 83 and the second plate 87. Consequently, the first plate 
84 becomes slidable in the direction of arrow M between the second plate 87 and the first 
pushing-out portion 83. Therefore, the first pushing-out portion 83 becomes slidable in the 
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direction of arrow N relative to the first positioning portion 81 and the second positioning 
portion 82 provided on the first plate 84. 

[0077] Also, the connecting bars [[88]] extend through the second plate 87 and are fixed to 
the second pushing-out portion 93 and the first plate 84. Consequently, the second plate 87 
becomes slidable in the direction of arrow O between the first plate 84 and the second 
pushing-out portion 93. Therefore, the second pushing-out portion 93 becomes slidable in the 
direction of arrow P relative to the first positioning portion [[91]] and the second positioning 
portion 92 provided on the second plate 87. 

[0078] The first positioning portion 81 is of a concave shape so as to be positioned on the 
convex portion 37a provided on one end of the photosensitive drum 10 shown in FIG. 21. 
The first positioning portion 81 is made of resin so as not to injure or bruise the convex 
portion 37a. Also, the second positioning portion 82 is of a convex shape so as to be 
positioned relative to the slot 13b formed in the cleaning firame body 13. The second 
positioning portion 82 determines the mounting angle of the third disassembling tool 80 onto 
the cleaning firame body 13. 

[0079] While in the foregoing, the positioning of the first positioning portion 81 is effected 
relative to the convex portion 37a of the photosensitive drum 10, it may be done anywhere if 
the first positioning portion 81 can be fixed to the frame, and as shown in FIG. 21, the 
positioning may be effected relative to the bearing 38. Also, the positioning may be effected 
by the heads of the screws 38b, or may be effected by the concave portions 38a and 38c. Also, 
the second positioning portion may be provided at any location whereat at which the angle of 
the disassembling tool is determined, and may be provided in the blank portion E between 
ribs. 
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[0080] A pushing-out pin 83a is provided on the first pushing-out portion 83 in a direction 
facing the aforedescribed first positioning portion and second positioning portion, and the 
diameter rl of the tip end thereof is in the relation that rl ^ r2 relative to the diameter r2 of 
the coupling pin 50. Also, a pin discharging port 84a for discharging the pushed-out coupUng 
pin 50 out of the cartridge P may be provided at a location on the first plate 84 which faces 
the pin 50. 

[0081] The first positioning portion [[91]] on the second plate 87 is of a concave shape so as 
to be positioned on the cylindrical guide 13aL shown in FIGS. 19 and 20. Also, the second 
positioning portion 92 is positioned relative to the slot 13c formed in the cleaning frame body 
13, and determines the mounting angle of the third disassembling tool 80 onto the cleaning 
frame 13. 

[0082] While in the foregoing, the positioning of the first positioning portion [[91]] on the 
second plate 87 is effected relative to the cylindrical guide 13aL, the positioning may be done 
anywhere if the first positioning portion [[91]] on the second plate 87 can be fixed, and may 
be effected by the screws 29a, as shown in FIG. 19. Also, the second positioning portion 92 
may be provided at any location whereat at which the angle of the disassembling tool is 
determined, and may be provided in a blank portion F between ribs. 
[0083] While in the foregoing, the first positioning portion is of a concave shape and the 
second positioning portion is of a convex shape, it is also possible to select a concave shape 
or a convex shape in conformity with the shapes of the locations whe re at at which they are 
positioned. It is also possible for the third disassembling tool shown above to adopt the 
constructions shown in the fifth embodiment and the sixth embodiment. That is, the 
connecting bars can be provided with level difference portions, and an interval into which 
fingers can be put can be provided between the plates. Also, biasing means can be provided 
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on the small-diametered portions of the connecting bars, whereby after the coupUng pin has 
been pulled out, the plate can be returned to the level difference portions by the biasing means 
to thereby always maintain a prescribed minimimi interval. 

[0084] Description A description will now be made provided of a method of disassembling 
the cartridge P by the use of the above-described third disassembling tool 80. 

Disassembling Method 

[0085] This disassembling method is carried out in a manner similar to the disassembling 
methods using the aforedescribed first disassembling tool 60 and second disassembling tool 
70. The first pushing-out portion 83 is inserted into the interior of the cartridge through the 
exposure opening portion 2 provided in the cleaning frame body 13 witti by rotating the tool. 
Thereafter, the first positioning portion 81 and the second positioning portion 82 are 
positioned by the convex portion 37a provided on one end of the photosensitive drum 10 
being fitted into the slot 13b formed in the cleaning frame body 13. Thereafter, the second 
plate 87 is sliddcn slid, whereby the pushing-out portion 83 destroys the bag hole bottom 32b 
provided in the cleaning frame body 13. The coupling pin 50 is pushed out of the cartridge P 
through the pin discharging port 84a provided in the first plate 84. Subsequently, the second 
pushing-out portion 93 is inserted into the interior of the cartridge through the exposure 
opening portion 2 in the lengthwisely opposite side of the cartridge while the tool is rotated. 
[0086] Thereafter, the first positioning portion [[91]] on the second plate 87 and the second 
positioning portion 92 are positioned by the cylindrical guide 13aL provided on the other end 
of the photosensitive drum 10 being fitted into the slot 13c formed in the cleaning frame body 
13. Thereafter, in the same manner as described above, the coupling pin 50 is pushed out of 
the cartridge P. Also, while in the above-described embodiments, the pin discharging ports 
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84a and 87a are provided, the pin discharging ports 84a and 87a need not be provided if as 
shown in FIGS. 25A and 25B, the tip end of the pushed-out coupUng pin 50 is put outside the 
outer side plate B2 of the photosensitive member xmit and it is pulled out by a hand. 
[0087] As has been described above, according to the present invention, the disassembling 
tool can be easily positioned relative to the process cartridge, and a coupling member for 
rotatably coupling a first frame and a second firame together can be reliably removed, and a 
process cartridge having the first fi-ame and the second firame can be disassembled easily. 
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ABSTRACT OF THE DISCLOSURE 

The disassembling tool for a process cartridge has a base body, an engagement portion 
provided on the base body and adapted to be engaged with the process cartridge to thereby 
position the process cartridge, a pushing-out portion provided for movement relative to the 
base body for pushing out a coupling member, and a grip portion adapted to be gripped when 
the pushing-out portion is to be moved, and connected to the pushing-out portion, and the 
engagement portion is provided at a location opposed to the pushing-out portion in a 
movement direction in which the pushing-out portion is moved. Thereby, a process cartridge 
having a frame can be simply disassembled. 
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